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Abstract of JP2004269922 

PROBLEM TO BE SOLVED: To provide a photochromophoric member that is constituted by 
monodispersed particles of an organic or inorganic polymer which is not colored with a dye or pigment 
having a chromatic color, and presents a chromatic color such as red (R), blue (B), green (G) and 
yellow (Y) as a structural color, when a perpendicularly reflected light from an incident visible light is 
visually appreciated. 

SOLUTION: The photochromophoric member presents a chromatic color having a chroma saturation of 
at least 3 or more expressed by Munsell color indicator as a structural color, when a perpendicularly 
reflected light from an incident light having wavelengths in a range of the visible light of sunlight (or 
white light) onto the surface formed of the monodispersed spherical particles of the organic or inorganic 
polymer, is visually appreciated, wherein the spherical particles of the organic or inorganic polymer are 
a black-based achromatic color monodispersed particles, and have a particular particle sizes of which 
the average particle diameter expressed by volume base is in a range of 100 to 500 nm, and the black- 
based achromatic color monodispersed spherical particles align regularly toward longitudinal and 
transverse directions to form a multilayer. 
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rati** i m<r>m^3*m^x\ 

loWJ V-j£|M&^f^»T*^¥^&7g ( d ) 10 0-500 

hhzt **mt-$hmim. i - 2 <mtLtnzt^M<r>yt^&m . 

MB^'J V-*Wi^*««J|lt-*tWi^g* 5 l 5 0-3 5 0 nmcr>miZhh 

zttumt+i nm 1 - 3 owtMciE^ftigfegw. 

[KMC] 

4&3M5*»fci3Vvc. 

B-OHiiieiMS^sss^^s^-c^-rw^g ( d ) 100-500 nmcom 

I b £mbt&mm5^6<mtii)HZ%Mcr)yt%&mi. 

Huie^ y v-isttmttcoftmmmx'mtw-miLTmi 150-350™ <o«hic* & 

£ t S-1*St-ri.if^S5-7«0M^HlEtt<7)3fe^^t. 
[WW] 

sas*i*f9£in8*fe& t , H5ie#y7-«««fi^Tfe^e^g (<n bmho 

(4 ) d = 1 6 0-1 7 0 nmOWatCftoT^Jfcfe^jlfe* (P) T. 
(a) d = 180-195n mO£ffllCfcoT*^3fcfe#»fe& ( B ) T\ 
(A) d = 2 0 0~2 3 0nmtf5«Hfc»oT*»3tftW»feSR (G) T\ 
(-) d = 24 0-2 6 0nmcO®HtS)-?r^3tfe* { llfe^ (Y) T\ 
(*) d = 2 7 0-2 9 0nmOKH(Cj)-5T*?^3fe€* { #fe^ (R) T. 
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immo] 
[attain 

laoJRfiftft&fe?. ( d) *», 1 0 0-5 0 0 nm<7) 

[B&R12] 

( d ) t>\ 10 0-500 nm(r>&W\iZhhmmFFm^ 

t&tmo v-juimnzm&RW&Hf 5-5 osmxmsrevw vthv 

[0001] 

s*ir^i*«ftwrr*oT. ^®%m®nxmjtizi\x®!B2tiz>mm.mft&tf 

.#(R).*(B).»(G) StfSf (Y) 9<0fe»<^f3gfetajSS*63Kf6feSW 

&vzffmmrn&m^x%&mAy-mn$miimizi>m&. 

[0002] 

XtkltzR. G, BnEMfM&tMMtfXMb Lxm&thKbK fttlz^rMZWB 

zeixM&k* mz&£r>ii&mximm%mmm's <xtt*fe*f) *r«# 
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[0003] 

ZZX\ TOtttttAflM ( 3 8 0-7 8 0 nm ) (CfiWC, ±H*X(iefe3t*%«tcS 

5 9 0 nmrt^iftfilBKORStJtT. #fe*«5 1 0 n mJaT<0^*S««OE9f*T 
. 4fc< i«^iSfe^Tfl®O4 6 0~5 9 0nmrt^S««j6^lR$flT, 

life (»4R«*fe) fctt, tfJWiiWft^SSI^raNSefe-r"**. 
[0004] 

[0005] 

k LTJi. i/'J*, ^y# ■ 7/PS^ f ^-7 ■ -tel/-^ f-*- 

7 ■ -fel^y ■ i^U aStfHifcKflSII^F*. U ? ) 7? y/WBSBB. vaailB 
. ^^7-f>^ii^m-Kyv-M^W^^, iffM.vmFF&tfl 0 0^-1 
0 0 0 nmO«fHfc£>£ tsimZilX^l. 
[0006] 

^fe$r«!2^^l» : E/P7*ii(i, *O^OU>»<0«fflflfi6kLT^X*». 0. 6 5a 

irnxm: ca. mvx^-uy^ isvtmno. i~i 0iim^-/-» <$ 

fcowcEBSivtn*. PI#OllttfJM&feJtlW-*4:. t^7*S<7)HHBiL. 

[#w*«3] tiatts*iTv^[a«f»feti. rafuoifrf isofflT 

[0007] 

4fc, [#1tfW:iRlJ fcBB*SiiTV^7WE^Ofltllll^Kffi5i»<flBtfett. tt 
COi^(il4 0nmSg<7)3KOiS^J:0''hS^t)^'C*S)-5T, ■e^Sttill ^5$y-fe 
[0008] 

t-y^mmmztix^z. 
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[0009] 

*. 

[00 10] 

HW£itl]««20 0 1-2067 19-9&* 

] 001-23966 

] WlffPO 8-23400 
MHW0R4 ] W^^6 2-9949 
l¥ffiJM 5 ] # iff 0 4 - 1 5 4 9 9 9#&« 

[^iWSU] SW. OplusE. vol. 23, No. 3, 323 (2001) 
[00 11] 

WHmi>7mi>%ztix\>w\ 

[00 12] 

i-s«goHj^^jscoiife^v^iBffetc-f 6i tx\ Tmfrt><Qm,m%m# 
izw>htihfrt>x-&h. ttz, znxdKmtm.tfrm^mmii. 1 00-100 

EMUflfrfc. a^fcT^RWJfrOfeaa. 8^82 8 0 nmtm ¥4^12 5 0 n 
mTH-fe, ifcfiHF^ 0 5 nmT#fefci2f!$ilTVvg,. 
[00 13] 

i~i o^m^-^-oms^s:s^«$^^*is^«Jiiae^ii<%fc^fe«i, 
Tawa%rjS*[ii»f«?fcfis*)6iii»f«feT»4. iiifeoiajfjMyi, M^s^tii 

[0014] 
[00 15] 
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COO 1 6] 
[00 17] 

[00 18] 

C, fe*^l*3 8 0~7 8 0nm£Onrffl3^S-BBS$-(fSt, BWB8S*l4fitR»# 
[00 19] 

*<o«iBtt. ust4*i< u ^-xizm^com^mi&com&mffl®.? 

n 1 . iimvmmzmm^^^tix^m^nmmxhhztmwLThi. •?> 
^/v&mzmmmt 5 \xf<mw^<r>mmt^x'hh z t tm&x'h h . 

JEfcli. £tf**HR*#fi ; Ftt. ttSBM'C*t J P*&e : Fffi (d)*»100~500nm 
[0020] 

[00 2 1] 

ur*i*ffl*i*»iaoj»fe3Mi»fe'r'. flofMt»-ca-r*i&8#« < d ) *n 00-5 
Kuans*. ^x^yHt-iffl'fei^^fe^iMittRim^iaais*^ ttfi-r&flix 
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ixw wj^%&ZM.-f&m&mtThz> . 

[0022] 
[00 23] 

fioflcR^PTfE-t^l^e^ (d)*il0 0-5 0 0 nmc7)SH(C$.S»i 

mvmxfimmmzmmmzvxzmmmmmm&kixcomit&itt 

[0024] 

«fc -5 ^m^S^Wm#tiT'$)l)««e^A\ SHWfcfi£3*iTH* 

fi^ttatiflB&rai . l*^ . *<nwm=m& 1 0 0- 5 0 0 n m<^m^h->x. 
tv&riM x#*mm.&mh ( 3 8 0-7 8 0 nm ) i,zh&z t iz x <o , gats*. 

WSr*»fet LTD8»S*6 tot ,8**14. 
[0025] 

arc. xmtzx&ftft&mcomi&BBizm^x. tm&mtfmtt iK*tz*> 

[0026] 

jMm&wfflMffiftf. m.vmfimzm\mz&& (xasmm^.) ztitzm? 
wmfmfoizm\mzm&2tifzm?tf. tehf&#?Mgi&F<r)to% 

) <Wm%M&Wt (38 0-780 nm) tfKWSfl* fc, 8*5*1.6 -eoSERit 
2: 

[0027] 

afe-r * s -r t ffgm*mx'$> s . 
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[00 28] 

mmm&t {^y^v^mx-mtim^imcrm^) nmmm&m®. 

[00 29] 

mmmmx\ zm?mmx'£i t &*mmmk?&mwMiz4itz®. 
a. mmizxmitzm'&mmzi&iiii. mmzitm%zmzit&. zzx-. * 
muzti^xa. z<nmyt&co&fr££mmz2-£&ztfrt>.mi<ii. zww 
s^5JiiT, mzmi<iZ3aT<v&wm^mm&x'h&zttf^\ ft-ox. 

$tt*Evx'hhWffi&. wctt. m^mr*&<oiimxov-xiiM&m&%!miL : FX'$> 
h^ttf. ±*)ttmz%\,->t>ii&. 

[00 30] 

\z%m<r>mmsiW>L7-ii. vmmmx'mti&^mz?® (d)#ioo~5oonm 
n^zhhrnzLm^m^Lx^h. tnmzx&tx mmz%&zitz>m&t)^ 

. KL<(1 iW^SfMl 50-350nmcr>&$!,Z$>&ZttfWmX'foZ>. 
[0031] 

mv^-mmtttmftmttx'hhzttfimx'hh. zzx\ *mizts^xti. 
*<nmfk&zm-m-m>%i%g.x'hhcvm i . sxtxTx-h^x. RStttfeo-fe* 
<r>m,m&frt>. £vmv<ii3%aTmm®. : ?x'$>?>ztmmx'hz>. i 

ki>2mwxtx'b&zti)\ mmm%&i£*)imnz. £*)mz-coh&&Mffim& 

[0032] 

zzx\ ^mizkiftft&mmTtfmmzBf&ti. mta. Gm*v?-mi 
Tizm&miz. ^mm&mzixxmzti&*<r>m&m%&tt. mm. ®& 
n&kRmmm<v&z-c7)mmttmx'hz>. mzim-m 
<. zixhvm&mitmt. i:mzmmtm<mfe<?ypmtt& (<n tcmh*)* 

WL"CV>i>. -f&fc^ (>f) d = 16 0~17 0nmc7)®ffltfcUT(i. f£fe-fS*l* 
%&tfM£k(P)X'hh. (O) d= 18 0-1 9 5nmOKH^Jo^T«i, Hfe-fS 
flf^fe* 5 *^ (B) T?>4». (a) d = 2 0 0-2 3 0nm(OSHtfcV^T{i. 
tS^ftfefr'Sife^ ( G) (-) d = 2 4 0-2 6 0nm<0«Ht:*JV^Ttt, 

«fe-f6«»*fi!WRfe3R(Y) (*) d = 2 7 0~2 9 0nm<0«Hfc:fc^T 
(4, &fe^i>«fcft##fe£ (R) 
[00 33] 

*i-r. feLh^J: o^mi^%mh^w^<m%^mx'hh%i : f-wmuz^h^x 
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mm%&*%iBi-iztfrt>, zcoxw-mm. mzmmmzmnxmmm- 
mi<&. mfr^m&nimxfommmz&ti& t?vj^ r 
x^i/y^^^ft&w^^ 

[0034] 

7?y/i«*??7is 7?y/n^y/k u?) 7?y/uiL/-/k 

. U?) 7?y/l/lb<b*S'X^/k (^^jr^'J^xh^yXf/h (;*?)7 
;'J/^rn^yxf;K (^^) T^U^l/f^yxf/l/, 7? y;l«x 

7?'Jil«7W;H^W; yXf;l/75/xf;P 

) T^yiz-h^oxT/Wf^Tsyr;^^ r^uv-h ; r^y/i^ 

TVVA'T S HSMt/K^Ui/x^ 7^'JU-b ; x^y^y n-zl^^ 

7?U/UKx><T/l', yxf;^ijn^y (^^) b 

yxf-iyy^ya-yuos; 7?y/i*x*x/k ^'Jxfi/y/yn-;^y ( 
7^y;i«x^T;P, yTnbvy/'jn^yO^) 7? y/i/«xxr/P f 
hyrnbw^yn^cT)^ 7?y^&xxr/^<?) <#y) 7;Mr^y^y 

7^y;^^y^-l^^^ffi^yv-fcLT{i. fflifcf. ^fl/>, >*f7kx 
fi/y, s^fvi'Xf-i'y, hvx+iux+isy, xf-juz^isy, yz&fox+w* 
hyxf-zkxf-vy, rnmfi/>, y^x^y, ^y;wi/v, -xr^ 
x^uyat/*^f-;^-fi/y»co7;^;U-Xf-uy ; 7noxfi/y, ?n;i/^fi/y 

x/h rut*y»h^, n-Blb'-;l/, ^ygggb'x;k tAyy«tf-7h #T 
pyRtx/p, M-^r^y^Btb^, ^y/u§?bx^ f xfryyit'^, 
#&b-;k p - t -:/fvUS,&#S£b'x;k -fry f;Ht'-i^^t'-;l/XXf;H ; 
Sfct'xy-fy. ^nn^^y*;^yKb'x;^*w^^S . gfcttifc. i&Bfc 
l5tT, Wt£S£W1-£*/v-fcLT. «i.tf. 7?'JyHL fh7th'P7 

-f^nylL ishyiy®. ^nhyl, 4V?nhy|8 % y/^>^yy*;P 
*y». b*v?o[2, 2, 1 ] ^Th-2-xy-5, 
/MCyfbWWffcfu ifc. ^ft^l^tthLT. WertVA ygL 
i*^h53y|!, fh5tKoiS*7^l«, t'^n [2, 2, l]^7°h-2-x 
y-5, 6-y**#MBl*ll. Wilf* (OH ; bKn^y;H) 

tSt^v-fcLTti, 1, 1, 1-hybh'o^x^^x^yby 7?VV 
-K 1. 1, l-hyxbFn^^^;M^;!/X^yby (^^) 7^yi/-h, 1 
, 1, l-h>jxtHn^f;P7n^yhU U?)7?yu-K h Kn^yh'- 
;l/X-r^, bFP^fy7°Pb 0 ^bn;i/X-r^, b Ko^i^f^t-jux-r /I^<9 
bFu^7;U^/Ub*x/Px-fvk 2-t Fu^So^/M**) 7?>J U-K 2- 
bFn^i/7°nb;U 7?yw-K y'xfyy/'Ja^y 77VU 
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□^fWf;k, (yy) 7?y/P&-2-hy7;l/*oy^x?-/k (yy)7yy 
/Hg-2-;\--7/t/:*ny^/Ux^/k (yy) 7? y^g?-2 -A*-7/M-nxf-/i,- 
2-A-7/M-n7'f-/l/Xf-/h (yy ) T9 U/Pg?- 2 -a'- 7/P:*nxf-/k <yy 
) 7? y;H^-7;M-oyf-/l/, (yy) 77 y/Pl^V\--7;i,:*ny^/M^M§<7) 

y-ymmm (yy) 7yy/ns*y-?- (xu:7/m-o (yy) 7/Mf/k77yi/-M 

*>W£>ix, 7;^DXf-U-y s \l->Jt >7>l>*<) b\ xh57/^oxf-lxy 
, ^-tf-7/M-nxf-l/>\ 'v5f-t7/M-o7'neu:>\ ;<-7/M-n-2 , 2-^'yf- 

[0035] 

awe, eeafcctT^toft^sanfflfctT. Mitr. s?*M8irjksu BftHfjun 

, ^HIIfriyFJ, #MStt#J. #I5c£5e3<J, iffiM. $%M. 9*BtH!8t# 

[00 36] 

*zx\ zti^<r>m<&*y^-m^x*miz£hm&®mmm^^mi. : ? 

S ( d ) 4*1 0 0-5 0 0 nm^CTC»4^#y^-^fe3Rl!e»^#^B*«eB 

to, am. HRW{=fflv^*ir^&y-7*7U-?Lflai^, ?u«£, san&era 

[00 37] 

m&7>*-vA%<r)mm&m£mzmm£m$x'$>tiif^\ s^m 

«*1 0 0M»t«LT. a^UBMRl^O. l~10M»3i, ff^L<(iO. 2-2M 

K7h H^A^r/^l^y-fcfV^^yKfi, ,-K'JX-?-^y^U3-;Pyx;U7xX 
^i-f/W^yxfl/y/l)3-;l/7Wi-f^«S,fl3l!:l^*ifl 0 0 
MSfcttl/C. 0. 0 1-5M3, mi<iiO. l-2M»T*tt*t*(C 

#J£, S£#*ttlOOm**fc*fLT. 0. l~10Sfig|5, ft£L<liO. 2~2S 

fltttf, 7-*y«IHBai^fcLTaFT^l^^Hf>X/l'**-h, ^vr^/i^y 

^hyy^-^y^x^Aros h\ a-fb^-tr^t'Jx-^A, sa^-Ft^ 
h'jy^-^v^^^A^w^fi, ifc. y^y^ffivStt^it LTii, yey^ 

-W*lWi!.ft4. RJBfBUfcSI (#]*.<£, 7?yn4A*, yyycK^g 
^S^ix***-**?!^) fcl/Oi, Witf. 7X^^14, tf^ryttXtiyx:*^ 

xm%frt>. 4MKtt^». «6im)i^fc6yc*<***rtA»67-*>ito»Bttaft 

WiKilcttfflSii. Witf; -a/i/shyM (tt) S, (ft) IL U vl&xxf- 

[0038] 
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tzx\ ±at*ji^tt«/"7-*»4,acatt«#**i o oiissfcD . *2oo~ 

^Mfe^mO5~10««ia5i&. SffTtBL. &vvt\ IL^tSfl^O. 0 5~0. 7 
0. 3~0. eafi^SHTiiKK^'J^A^a^^J^p^-li: 

fiaRjeaflSt+fctt. «M»ie*-e*LT 3 F^a^s* J i o o~5 o o nmottiicfc* 

[0039] 

x?, to, aftss^mrsi >-y#. tas^a, 

h-/Uhy^ hdf^v-7>. -f F 7X^-/1^ yy-F, rF^-Tyrot^^ 
yy-K ThJ-f+frisV-lr-h ; 7^$x»}AXF*xF, 77V$x>?AF 'JiH 

-•>A>f yro^^F, -^yy^r/us-^A-f yro^^H, 7/i^x^AyF 

*^F, T;Pi-'>At-7'F^^ K, XXt -^F^MM F ; T/PS— *>Ah y - n 
-ro^i^K, T^S-^Ahy-n-yhdf^K ; rh^xh^f^f-^y, rh5- 
n-rn.-KJfi/f-^y, fb7-n-/h^j/f^V, fh5~ i -rn^-/f?>, 
f-*XXF#lMF\ f^VXMMM K. f-?>-n-ro;K=SMM F, t?WV7 

om-fF, -f^y-n-yy^^ f\ f-*wv7F*iM v ■, ^w^^axf 

F, »rzW-n-7o^f-fH, i/'/Uax^A-f yrttff^iM F, 5^ 
a^A-n-^F^lM F, Ih^ Kfh7-n-7n«yy^3^Af)i5f 

[0040] 

;<oj: dtmssfts 1 0 o~5 0 0 nmcrimm^hhm&MM^coM^imw&f-^ 

ftWfr&VX^yitayZ^imtyrfyXgSslZ&lX. 40°C&±. #£L<ti5 0°C 
[004 1] 

ttz. *miz£htf, z<7)^o^^mcommumktx. zoj v#mmm 
^tm^v^-xiimcom^mm^m^tiv-^y^aymz. mrt&-tt 

[0042] 

{f *i6«fe5R*a»fe-C, flofMJHWC»f 1 0 0 ~ 5 0 0 n m*)«H(c& 
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wzmmmzmszixtzwmmiLi-mkmmt Lxm&ztu xmizzzim&t ix 
mteiim&iM.?&%3k&Bm?i>t>. tiz. znx o izLx^mmzmfcztitztk 

TttflMHWi. «fi«t:iEtT4 OTCJaTT««S*. Wi Kit. 1 0-3 oxrcjtffla 
[00433 

[0044] 

fMJt^ca-f-TJ&Ma* 100-500 nm^ffiw^&^wg^-ts^tf' 
^^tfx^yvay+t. sis. xfyws. r^s-^AS&i^r^s 

tt^aas-fr-c, H2fc^t*a<. mm/m^mzmimzm^tm^mmmt l 
xmmm (xiiwt) s*vcw6. ;:<9&»ifM»(i. ititefc i/tfi**>*v**»* 

©tMITtft ft. 
[0045] 

WcJ: § i] ?-#3lBIfeS fifiv vjftSi (c h&ftb im% 0 . ft ffiSfi 

ill.. i-Jt. CLWj^SttfrS^^aMtffcLT. Witf. «h&7-SL * 
K iJV--? A)V9-, MRP 4 -sVi/s.'/Y^mmJy? . /7t'7 

[0046] 

i'tlS^ftftktfrtti&i-'*. 
[0047] 

§*1 'J y h/l^)HOP7 7X3{C % ^E/V-CO.X-TvM^'Jl'-h (MMA) Ol 0 

oss&fcHfe&ftoc. i y;Kyhy5>/^2 7<08Sfia5. Ffy;Kv*>x^ 

*>Mi- I- 'J . 6lfttf. *3 0 OMMSt £AftT S#ig£flL tt&l-SST 

lZ®,Wl%tft,8 0°Cl l zft&2ittz. JRWC, aSK^'JOtO. 5fi*gP£flD;iT8 0 

vx^e^m^mi^^tz. z<r>v-yy v-ftm.isx'&btitzftim ( s- i ) 

fttfrFtfilBSfU *co®»#4li2 8. 2%X'hr>iz. ;cox?'J-Xli^8 

oxse^ij^^Sfe^atTv^. 

[0048] 

(HM0J2) 
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on&®tz?jtixmmztt&. *2oos*ast. ?utmcr>*v**isxi-uy$>m 

7 x ^x—f/l'ffiltxXT/WgO 3 . 3 Mfei£IW . I VfUKy Y?yv7 

S- 1)<02 8. 62JUfeSAnU 5 0'CXO. 5 HfflWfc&>fcJWHft» 7 5*CX1. 
5 BSH^StfT ( S - 2 ) flfcflfctfftiK ( S - 2 ) +fc(J 

[0049] 
(£1601 3) 

yu-htf>2fi*Sfc. 2-tY-u*isX.*)\>X?9»V>- bOl 5 fifcgPi: * 
V^K-ft^VV-f/l-WO. 5B4gPfcy* 2, 2, -7/t'X2-^f^rnt 
**-X01. OJU^fc. C. iy;^yh7*5-y^2 708MSS*SDfC^»$* 

fcflL *2 5 0fi*gp. ?L'ft:^^y^^^xf-uy^ig7xx;ux-x;H5SKx^x/i' 

JgcOl 0S4gPtUNA-NaC7)0. 1 SMfc fcanjLTaJWFFeateStffc. &V>T\ 
£HWlt^&iifc4M&» (S-l ) 04OSft8*ftADU 50-CxO. 5B$flSB*>«> 
KflBttt. 7 8'Cxl. 5«*HKi63-li:fcflL 9 0-CX1. 5l^^»«S-1i:T, M^Bff 
04MR»t1»fc. ¥^?S2 6 0nm<^fcil»ft : F* 1 ilH$ 

iifc. *<?>ffl&#mi3 1%X\ I«7'J -JU± 5 0 T3B*Mi#*A» i fr*fefcM LT 

ufc. ^^7y-t^^>-H^i,ii^#^feo#^ifcKy-7-«*5e^{±, 

7*n-*7St:J:6»MJi (-) 5 9 UC/g) 
[0050] 

(gBtffl4 ) 

WW* 3 THRU: ( - ) «SttO||fe^i^feO*m-JfJ v-mitifr 1 2 5**% 
iftSt-t^y H't4*tt- < f^>'v3 VS-pWRLfe. dO-fX'Oi/'a V+fcXf-V'l' 

[0051] 

[fMBco^m] 

0 0-500 n m<m=¥*H XlfflW&tSfflftft ( 3 8 0~-7 8 0 n m ) 

*36»feaw<oaBrj±, »*wtiii*rT#3*vc . zcm?& ioo-5oon m co& 
zn%3k&mtfM5ms&£* iK&imtmm z t x\ ty-mm^m 

[0052] 

l®l ] *«WKJ:*flKftfi**3IS&fe«»roSEM9K«*5^r. 

[02 ] jWMIHc J:*ffi^litMtJ:41l3ftfe*43l^WOSEM««*3St. 
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[H3] 
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